Dissociation of cysteine and glutathione levels from nitroglycerin-induced relaxation.
The present study investigated possible involvement of cysteine (CSH) and reduced glutathione (GSH) as critical cellular sulfhydryls which mediate nitroglycerin (GTN)-induced cyclic GMP accumulation and relaxation in bovine coronary artery (BCA). Tolerance to the relaxant effects of GTN was induced in BCA in vitro by preincubation with 1 mM GTN for 2 h. GTN-tolerant BCA were at least 100-fold less sensitive than non-tolerant BCA to the relaxant effects of GTN. Consistent with a relationship between tolerance to both GTN-induced cyclic GMP accumulation and relaxation, cyclic GMP accumulation induced by 1 microM GTN was markedly reduced in GTN-tolerant BCA when compared with non-tolerant BCA. Incubation with 1 mM CSH for 1 h did not significantly alter GTN-induced cyclic GMP accumulation or relaxation in either GTN-tolerant or non-tolerant BCA. Levels of CSH, GSH and glutathione-disulfide (GSSG) were measured in non-tolerant BCA, GTN-tolerant BCA and GTN-tolerant BCA incubated with 1 mM CSH for 1 h. Levels of CSH and GSH were lower in GTN-tolerant BCA than in non-tolerant BCA, whereas GSSG levels were similar in both. In GTN-tolerant BCA incubated with 1 mM CSH, CSH levels were more than 10-fold above, and GSH levels were similar to corresponding values obtained in non-tolerant BCA. These data indicate that although incubation with CSH did not significantly reverse tolerance to GTN-induced cyclic GMP accumulation and relaxation in BCA, it did effectively raise the level of CSH and GSH in GTN-tolerant BCA, at least to corresponding levels found in non-tolerant BCA. These results indicate that the relaxant effects of GTN in BCA do not correlate with tissue levels of CSH and GSH. The findings do not support the hypothesis that CSH and GSH are the cellular sulfhydryls involved in mediating GTN-induced guanylate cyclase activation, cyclic GMP accumulation and relaxation in intact BCA.